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@ Automatic vehicle recognition and customer automobile diagnostic system. 



@ The present invention is a system and method 
for identifying a vehide for the purpose of 
displaying diagnostic infonmation to the driver. 
Each vehicle includes a transponder that trans- 
mits an encoded character sequence that is 
unique to that vehicle. In this way vehicle diag- , 
nostic measurements made at the establish- : 
ment entrance can be associated with the 
vehide. and displayed to the customer when the 
vehide is recognized again at a service area. 
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BACKGROUND 

The present invention relates to a system and 
method that automatically recognizes a vehicle, de- 
termines if parts of the vehicle are functioning prop- 
erty, and displays this information to the driver at va- 
rious positions in the service station. Additionally, 
other promotional information at)Outthe customer or 
the vehicle can be tracked or displayed. 

In this manner, the customer can decide the nec- 
essity or frequency of vehicle maintenance, and 
whether to make purchases based on the promotion- ; 
al information displayed. 

SUMMARY OF THE INVENTION 

The present invention is a system and method for 
identifying a vehicle in a prescribed area, diagnosing 
parts of the vehicle for defects in this area, identify- 
ing the vehicle again in another area, and displaying 
the results of the diagnosis to the driver. The system 
includes several subsystems: an automatic vehicle 
recognition subsystem, a vehicle diagnostic subsys- 
tem, a display subsystem, and a data processing and 
control subsystem. 

The automatic vehicle recognition subsystem in- 
cludes an antenna which emits electromagnetic 
waves at predetermined frequencies. This wave ac- 
tivates a transponder affixed to a vehicle, when it is 
near the antenna. The transponder emits a modulat- 
ed electromagnetic wave that is unique to each trans- 
ponder. The subsystem includes a controller that 
serves two functions, which may be performed by 
separate or combined electronic devices. One func^ 
tion is to energize the antenna at the proper frequen- 
cy and power. The other function is to convert the 
modulated wave received from the transponder into 
data which can be transferred to a computer. Addi- 
tionally, the controller may send information back to 
the transponder which would be stored for later trans- 
mission. Electronic equipment that identifies vehi- 
cles is well known in the art (see e.g., U.S. 4.782.342 
and U.S. 4.888,474). 

The vehicle diagnostic subsystem inspects parts - 
of the vehicle as the vehicle drives overor near it This 
subsystem is composed of sensors or sensor assenrv 
blies, and associated signal conditioning equipment. 
These sensors convert mechanical or electrical sig- 
nals obtained from the vehicle, and comniunicate 
these signals to a computer where a diagnosis of the 
condition of the parts of the vehicle that were exam- 
ined is made. Sensors that inspect vehicles that drive 
over or nearby are well known. 

The display subsystem displays a greeting to the 
customer, displays vehicle diagnostic information, 
and displays promotional information. These displays 
are visible in ambient sunlight and can be viewed by 
customers while fueling. 



The data processing and control subsystem com- 
prises a network of computer processors that obtain 
information frorri the vehicle identification equipment 
and sensor assemblies, determine where to display 
5 the customer greeting, diagnostic, and promotional 
information, and then generates a presentation for 
the customer. This subsystem maintains a customer 
database which allows for tracking the frequency of 
customer visits and identification of recurring prob- 
10 lems with the vehicle. 

The method of the present invention allows for 
autonriatically identifying and diagnosing a vehicle, 
and displaying the information to the driver. The 
method includes the steps for identifying a vehicle as 
IS it is being examined for mechanical problems, identi- 
fying the driver of the vehicle by examining a data- 
„ , base which associates the characters emitted by the 
vehicle transponder with the driver's name, determin- 
ing where the vehicle has stopped for fueling or other 
20 services, and displaying a greeting, diagnostic infor- 
mation, and promotional information to the customer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 : Figure 1 shows an embodiment of the system. 
. Figure 1a shows a schematic diagram of the au- 
tomatic vehicle recognition subsystem. 
^ . Figure 1b shows a schematic diagram of the data 
processing and control subsystem. 
30 Figure 1c shows a schematic diagram of the ve- 

hicle diagnostic subsystem. 

Figure 2 shows one embodiment of the system. 
Figure 3 shows a flow diagram of one method to 
recognize vehicles at the establishment entrance. 
35 and associate this with vehicle diagnostic informa- 
, . / : tion. 

Figure 3a shows a flow diagram of the vehicle di- 
agnostic task. 

Figure 3b shows a flow diagram of the data ac- 
40 quisition and analysis task. 

i Figure 3c shows a flow diagram of the vehicle 
^- re(x>gnitiori task. 

. ; Figure 3d shows a flow diagram of the data conv 
municat ion task. 
45 Figure 3e shows a flow diagram of the customer 

recognition and display tasks at the service positions. 
Figure 4 shows a flow diagram of the database. 

DESCRIPTION OF THE PREFERRED 
50 EMBODIMENT 

Figure 1 shows a schematic diagram of the sys- 
tem. The system includes the following sub-systems: 
an automatic vehicle recognition subsystem, a data 
55 processing and control subsystem, a vehicle diagnos- 
tic subsystem, and a customer display subsystem. 
The autorinatic vehicle recognition subsystem (1) is 
used to associate vehicle diagnostic information pro- 



yjClD: <EP 0602920A1_I_> 



3 



EP 0 602 920 A1 



4 



vided by the vehicle diagnostic subsystem (2) with a 
particular vehicle, to keep track of the vehicle's pos- 
ition while it moves within the establishment; and to 
communicate this information to the data processing 
and control subsystem (3). The data processing and 5 
control subsystem analyzes the diagnostic informa- 
tion, associates this Information with the vehicle, and 
composes a graphical or text display sequence, which 
the customer views on the display subsystem (4). 

Figure 1a shows a schematic diagram of the au- io 
tomatic vehicle recognition subsystem (Box (1 ) in Fig- 
ure 1). The subsystem includes a number of compo- 
nents: an antenna (1) which emits an electromagnet- 
ic wave at a predetermined frequency; a transponder 
(2) which emits a modulated electromagnetic wave is 
on a different frequency when activated by the anten- 
na; an antenna (3) which receives the modulated 
electromagnetic wave from the transponder, and to- 
gether with the preamplifier (4) comprise a filter 
which rejects all signals not on the same frequency 20 
as the transponder; the preamplifier, which amplifies - 
the transponder signal, and couples the antenna to 
the controller (5); the controller, which controls the 
frequency and energy of the electromagnetic wave 
emitted by the antenna (1). and converts the modu- . 25 
lated electromagnetic wave from the transponder 
into digital data: and a processor (6) which provides 
instructions to the controlter, and receives data from 
the controller. 

Anotherembodiment of the system uses a single 30 
controller to activate antennas at the entrance and all 
service areas. When the transponder sends a char-: 
acter sequence that is received by an antenna, the ~ 
controller records both the character sequence and; 
the antenna at which the sequence was received. The - 35 
controller then sends this information to the data 
processing and control subsystem so that it can be ^ 
associated with vehicle diagnostic information, If the 
transponder is detected at the entrance, or associat- 
ed with customer promotional information if the 40^ 
transponder is detected at a service area. : \. 

Figure 1 b shows a schematic diagram of one em- ^ ^ 
bodiment of the data processing and control subsys- 
tem (Box (3) in Figure 1). Component processors of 
the subsystem communicate with each other via the : : 45 
communications highway (1). These processors can ; - 
be separate computers or they may be combined into 
a single unit where the processors communicate over 
a common bus. The Entrance Sensor Processor 
(ESP) consists of the following hardware com po- • so 
nents: a 32 bit single board computer and, a number 
of analog input boards Interconnected via a standard 
bus. There are two software components: a real-time 
operating systenri kernel and the applications specif- 
ic tasks. The entrance sensor processor (8) controls 55- 
the part of the automatic vehicle recognition subsys- 
tem (9) that works in conjunction with the vehicle di- . 
agnostic subsystem (1 0). The vehicle diagnostic sub- : 



system is controlled by the env:rance sensor proces- 
sor. The entrance sensor processor communicates 
with the entrance server (2), which in turn provides 
the diagnostic and automatic vehicle recognition in- 
formation available to the other processors on the lo- 
cal area network. The pump server (3) associates the 
vehicle recognition and diagnostic informatiori with 
customer name and preference infer rhat ion in the da- 
tabase (5). The pump server also tracks (recognized 
vehicles within the establishment to determine where 
they stopfer service. The pump island processors (4) 
control the part of the vehicle recognition subsystem 
(7) that recognizes the vehicle in the area where cus- 
tomer services are provided. These processors also 
generate the customer display sequence from the in- 
formation provided by the pump server, and these 
processors control the display subsystem (6). 

Figure 1 c (Box (2) in Figure 1 ) shows a schemat k: 
diagram of the components of the embodiment of the 
vehicle diagnostic subsystem. This subsystem per- 
forms a diagnostic procedure such as determining 
tire pressure. The sensor assemblies (1 ) contain elec- 
trical, acoustic, and mechanical transducers such as 
load cells, strath gadges, microphones, video cam- 
eras, and ultrasonic emitters and receivers. The sig- 
nals provided by these sensors are amplified and fil- 
tered by the signal conditioning electronics (2). The 
conditioned signals are digitized by the analog to dig- 
ital converters (3). which can either be part of the 
data pr0cessing>'and*'&ontrohsubsystem'or the vehicle 
diagnostic subsystem. The digitized signals are ana- 
lyzed for diagnostic inforrhat ion by the data process- 
ing and control subsystem. The data processing and 
control subsysterh can control the sensor assemblies 
and signial conditioning electronics with digital to ana- 
log converters. 

The diSpilay subsystem comprises audio and vis- 
ual equipment that are controlled by the data proc- 
essing and cantirol subsystem. The displays Include 
video display terminals,' video projection terminals, 
and printers for providing the'customer with a perma- 
nent record of the diagnostic test 

Figure 2 ishows one configuration of the overall 
system. The automatic vehicle recognition subsys- 
tem is instalfed at the driveway entrance. This 'sub- 
system is descHbed in Figure ia. A vehicle diagnostic 
sub-system or subsystems are also installed in the 
driveway- entrance. These two subsystems iare in 
communication with the data processing and control 
subsystem. The automobile (8) einters the driveway 
entrance where it is recognized and a diiagnosttc ser- 
vice is performed. For example, the driveway en- 
trance may include appropriate sensors and electron- 
ics to measure tire pressure as the automobile drives 
through. The automatic vehicle recognition subsys- 
tem is also installed in the service area, where it com- 
municates with the data processing and control sut>- 
system (12). The service pump area is used for lllus- 
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tration only. since any service area, sueh as g^ yend- . 
ing or convenience store area< car wash area, -pr the 
area where compressed air and/or water is proyided:,- 
can be useid for displaying information to.the pustorpr 
er. Antenna (IX is located, at or near a jgaspline dis-; 5 
pensing pump.-The^ antenna (1) is eneigized and pro-, v 
duces electromagnetic r^^diatipn. Th%arrter?rLa:(3> i§ :v : w 
made in a manner which allpyi^s for trar^sppoder de-^- r 
tection re^ardiess pf .the^ direction of .vehicle travel,, =, 
Antenna (1) and antenna (3) can be the same physi- .. iq 
cal device, they can be separate physical ^ievicescpr 
they can be muitiple physical ^devices that are con-: , 
nected together. The electromagnetic radlatioo :pror: 
duced by the antenna (1) must comply with govern* 
ment regulations regarding power, ^frequency, and - - is 
spectral purity... .. . , , ^ i .-^. :. ; 

The transppnder (11)1$ attached to the vehicle,: 
(8) and is activated when it is within the "read dis- ~: 
tance" of antennas (1) and (3). The "read distance - is 
adjustable so that vehicles at adjacent or neartjy^fuel- 
ing positions are not detected. Upon actlvatior^ the 
transponder emits an electromagnetic wave that is- 
modulated in a way that conveys a unique sequence : 
of data to the controller (5). The emitted signal is re- 
ceived by antenna (3), and is filtered and aniplif ied by r- 
the preanriplifier (4).The processed transponder sigr \ 
nal is then passed to the controller (5) for d^^tection - 
and decoding. . ; , ;^ l. * v ^ L 

The controller detects and decodes the eiectror 
magnetic wave, and transfers the decoded digital se-„ 
quence to the data processing and control subsystem . 
(12), where the data is stored and utilized. Addition- 
ally, the processors -that comprise^: this subsystem 
may instruct the controller to send information to t he 
transponder, which can receive th isjnfor mat ion, while;, 
at the fueling position, and save it for later use. Com- ... . 

munication from the controller to the tr^nspondler can 
only occur jf the transponder is within the "write dis- : 
tance". This distance may be the same as, or different 
irom the "read distance". Furthermore, the controller: , 40: 
may send. messages to the transponder using anterir 
na (1), antenna (3), or an additional antenna;- o v 
The data sequence received from th^, vehicle 
transponderisi^tiljzed toassociate.vehiclediagnpstic - 
information withia particular customer. In thisrnannen-: 
a processor in the data processing and control sub- . 
system can connpose a display sequence, jthat in^^^ 
dudes, but is not; limited to, a customer greeting i the, 
results of the, vehicle diagnostic tests, and pcomctipri- ^ 
al informatipn tailored to the desires of that particular, 
customer. The desired promotional information is 
stored in the system datat)ase and is also associated 
with the vehide identification sequence emitted by. 
the transponder. . . - 

The customer views the display sequence shown 55 
by the display subsystem (7) located at or near the ga- 
soline dispensing pump, (9). or in another area where : 
customer service is provided. The display subsy stern 



20 



-25 



,30- 



35 



■45 



.50. 



may also allow for customer input, and in this case 
customer input will be communicated frorh the dis- 
play equipment to the data- processing and control 
subsystem:iAdditionaHy, .the display subsystem may 
show information obtained ftom the gasoline dis- 
pensing pump,isuch as fuel cost per gallon, the rate 
of fuel dispensing, the total amount oT fuel purchased, 
and the cost of the.fuei purchased. 

Figure. 3 shows one embodiment of the method 
used to acqOiredata from vehicle diagnostic subsys- 
tem andlhe vehicle. identification subsystem using 
the data processing and control subsystem. When 
the system is started, the hardware components of 
the subsystems are reset and a real time kernel is 
loaded into the entrance sensor processor's memory. 
This processor is shown as (8) in Figure 1 b. It in turn 
loads and starts four application tasks. 

The Data Acquisition Task (dagq) (1 ) continuous- 
ly examines t he conditioned signals (7> from the sen- 
sor array (8) that are digitized by the analog to digital 
converters (9); in order to determine if a vehicle has 
passed overthe sensor array. If a vehicle has passed 
over the array, the task passes the acquired data to 
a raw data buffer (10). One embodiment of this meth- 
od uses commercially available analog input devices 
which contain analog circuitry, analog to digital con- 
verters, and internal memory buffers to perform the 
analog to. digital conversion (9): In this embodiment 
the data acquisition task initializes the analog input 
devices and starts scanning the Current values of the" 
digitized signals from the sensor array for tire traces. 
When a possible trace is found, the Data Acquisition 
Task transfers the raw data from the analog input de- 
vice's memory to an internal raw data buffer (10). It 
queues a pointerta this buffer in a global nriessage 
queue (2). It then waits until- a raw data buffer is free 
and restarts the acquisition process. - > 

The Data Reduction and Analysis Task (dra) (3) 
waits for notification- by. the kernel that a raw data 
buffer has been queued:> It dequeues the message 
and extracts the trace data for an axle from the raw 
data buffer. It then analyses the trace data to produce 
a set of "parameters? that serve as input to ah algo- 
rithm that caiculatBS t ire pressure. The Output Is for- 
matted and quebied to a second global message 
queue (5).,. - , - ^ 

The Vehicle Identification Task (avr) (4) initializ- 
es the entrance's vehicle identification subsystem 
(11) and waits until il receives a vehicle identification 
character string. It validates the character string and 
queues the vehicteJdentification information to the 
second global message queue (5). 

The Server Communication Task (set) (6) waits 
for notification' by the kernel that a message has 
been queued by either the Data Reduction and Ana- 
lysis Task or the Vehicle Identification Task: It de- 
queues the messages and performs the processing 
necessary to associiate an identified vehide with its 
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diagnostic data. When a valid set of data is assem- 
bled, it is formatted and sent as a character string to 
the Entrance Server shown as (2) in Figure 1b. 

The tasks in Figure 3 are discussed in more deJtai I 
below. Figure 3a describes; in more detail, Box (1) in . 5 
Figure 3. Figure 3a shows a method of implementing 
the Data Acquisition Task. When the task is started 
(1), it requests the kernel to allocate resources (mem- 
ory for raw data buffers, message queues and senrv 
aphores). It then enters a loop where it sets the con- to 
figuration parameters on the analog input boards (2) 
and starts them in a continuous acquisition mode (3). 
It then blocks and waits for a periodic activation by 
the kernel (4). Upon activation, it scans the current 
raw data values to determine if valid diagnostic data 15 
are being acquired. If not, it continues to wait. If valid 
data are available, the task waits for the acquisition 
to complete (6) and transfers the data from the ana- 
log Input device's memory to a raw data buffer (7). 
The task activates the Data Reduction and Analysis 20 
Task (8) by queuing a pointer to the raw data buffer 
(7). It then waits for the kernel to free a raw data buf- 
fer (9) and the loop continues. 

Figure 3b describes, in more detail. Box (3) in Fig- 
ure 3. Figure 3b shows a method for implementing 25 
the Data Reduction and Analysis Task. When the task 
is started. It waits until the kerne! has allocated the 
necessary resources to the Data Acquisition Task (1). 
It then performs any local initialization (2). The task 
enters a loop and blocks until notified that a raw data 30 
buffer is available for processing (3). The task ex- 
tracts and validates the diagnostic information from 
the raw data (4). Steps (5) and (6) further reduce the 
data into a form that can be processed by an algo- 
rithm (7). A message indicating either valid or invalid 35 
data is then queued (8) in the message que shown as 
(5) in Figure 3 and the loop continues. 

Figure 3c describes, in more detail. Box (4) in Fig- 
ure 3. Figure 3c shows a method of implementing the 
Vehicle Identification Task. When the task starts, it 40 
initializes local structures (1) and it begins a contin- 
uous loop. It issues a read request (2) to the vehicle 
identification subsystem and blocksuntil a rep^y has 
been received. Upon activation, the task parses the - 
reply (3). If the vehicle identification subsystem is 45 
looking (4) for a valid vehicle kjentification sequence ; 
received from a vehicle transponder, the task restarts 
the loop. If the vehicle identification is not looking for 
a transponder, the system resets (7), and a new read 
is issued (2). If the task receives a properly formatted so 
vehicle identification reply (5), it queues the klentif i- 
catlon character sequence (6) In the message queue 
stack, shown as (5) In Figure 3, and restarts the loop 
(7). If the task does not receive a properly formatted 
vehicle identification reply, the task immediately. re- 55 
sets (7). 

Figure 3d describes, in more detail. Box (6) in Fig- 
ure 3. Figure 3d shows a method of implementing the 



Server Communications Task. When the task is start- 
ed, it waits until the kernel has allocated the neces- 
sary resources to the Data Acquisition Task (i). It 
then performs any local initialization (2). The task en- 
ters a loop and blocks until notified that either diag- 
nostic data or a vehicle identification sequence is 
available (3)rThe task associates the vehicle identi- 
fication with the diagnostic data (4), formats it into a 
transaction and transmits it to the Entrance Server. 

Figure 3e describes the tasks performed by 
Boxes (3) and (4) in Figure 1b. Figure 3e shows a 
flowchart of the method used to perform the prefer- 
red embodiment in the area where the vehicle is fu- 
eled, or the customer is provided with some other ser- 
vice. In this embodiment, some functions are per- 
formed by the Pump Island Processor, shown as (4) 
in Figure 1b, and some by the Pump Server, shown 
as (3) in Figure lb. The method starts with an initial- 
ization of the controller (1). in which the vehide iden- 
tification system is powered, cleared of any fault, and 
readied for activation. The pump island processor 
then checks its input buffer for in put (2). If there is no 
input buffer activity, the pump island processor keeps 
checking the buffer at regular intervals (3). If there is 
input In the buffer, the pump island processor reads 
the contents, character by character (4). until the end 
of message (5). Once the entire message has been 
read, it is parsed (6). If the message indicates that the 
controller is looking (7> for a transponder, the pump 
island processor returns to t he start of step (2). If the 
message is any other sequence of characters, a 
transaction file is created (8) which includes the lo- 
cation of the vehicle, the vehicle identification char- 
acter sequence. The pump island processor then re- 
sets the controller (9) and returns to step (2). The 
pump server processor then examines the customer 
information fi!e (1Q) to determine the customer name 
and other information associated with that vehicle 
identification sequence. If no associated information 
is found; this processor waits for another transaction 
file. If associated information is found, the pump ser- 
ver processor waits a period of time to see if another 
transaction file is created with a redundant vehicle 
identification sequence. In this mannerthe vehicle is 
tracked from one serVicie area to another. If the pump 
server detects the presence of a file that contains a 
different location, and the same vehicle identification 
sequence'within the time period, the processor waits 
forthe duration of the time period again (12). If there 
is no other transaction file written containing the 
same vehicle identification sequence during the time 
period, the pump server writes a display Information 
file (13) that contains the vehicle Identification se- 
quence, the result of the vehicle diagnostic tests, the 
date and time. The pump island processor periodical- 
ly checks to see if a new display information file has 
been generated. If one has been created, the pump 
island processor formats the data contained in the 



SDOCID: <EP 0602920A1 J_> 



9 



BP 0 602 920 A1 



10 



display information file, and t.hen d isplays/.t he. for- 
matted infornriat ion as.a sequence of graphics and 
text screens to the custorner. When finished, it^waits 
for a new display J nf or mat ion file. ^ .r 

Figure 4 shows a flowchart of the: customer da- 
tabase. Personal ipfocmatbn about the customer, ve- 
hicle and display format preferences f.is entered into 
the database via a data entrysform (1). Such informa- 
t ion may. include recording r the aumt>er of f)revious 
visits to the establishment, in order to provide promor 
tional awards such as price discounts to frequent cus- 
tomers. Thejnformation is communicated to the da- 
tabase management systi^m via. the computer net- 
work. The entered data is maintained Jn separate in- 
ternal datat>ase files, and all files are indexed by the 
vehicle identification sequence (2).. Log files gener- 
ated by the entrance server processor and.the pump 
server are read.and. integrated inta the database (3); 
Whenever a database entry is made, a new customer 
information file (4) is made. This file is then transfer-; 
red to the pump server processor and is used to va-> 
lidate vehicle identification- sequence numbers pro- 
vided by the pump island processors, and the en- 
trance server. » r : 



Claims . 



A service station method for recognizing a vehi- 
cle and displaying remotely taken diagnostic in- 30 
formation comprising: r 

(a) recognizing a vehicle that enters said ser- ~ 
vice station;. - * - - . 

(b) making a diagnostic measurement (e.g:, 
tire pressure) regarding the operating condi- 35 
tion of said vehicle; ^ 

(c) associating, said diagnostic measurement 
wit h said recog n ized ve hide; : ; . v r; : - - ^ 

(d) xe-recognizing said vehicle as it moves to - 
and stops at a service area of said service sta- _ • 4o 

(e) associating said diagnostic measurement 
with said re-recognized vehicle; and ; : 

(f) presentingsaid diagnostic pneasurement at:* . - 
said service area in view of said vehicle, r r : : Z'.:45 

The method of claim 1 further comprising the - ■ 
step of tracking said vehicle from-service area to - - - - 
servicearea: - - , , : 



2. 



3. 



The method of claim 1 or claim 2 wherein said 
step (a) for recognizing said vehicle and said step 
(d) for re-recpgnizing said vehicle includes one or 
more antennas and one controller at each of the 
service areas and the diagnostic area. 

The method of claim 3 wherein said means of 
step (a) and step (d) includes one controller for all 



service areas and diagnostic area. 

5. The method of any one of claims 1 to 4 wherein 
said 'tracking step is performed* by monitoring 

. 5 said; vehicle's identification at pump positions 

and determining where said vehicle comes to a 
stop.- ' ^- ^ ■ " \ ' ■■' 

6. The method of any one of claims 1 to 5 wherein 
10 said .step for displaying includes a video projec- 
tion system; . 

7. A service station system for recognizing a vehicle 
and displaying- remotely taken diagnostic infor- 
ms mat ion comprising: 

(a) means for recognizing a vehicle that en- 
ters said service station; 

(b) means for making a diagnostic measure- 
ment (e.g., tire pressure) regarding the oper- 

20 ating condition of said vehicle; 

(c) ^ means for associating said diagnostic 
- measurement with said recognized vehicle; 

(d) means for re-recognizing said vehicle as it 
n moves to and stops at a service area of said 

.25 service station; ^ 

- : ' (e) means for associating said diagnostic 

? i meiasurements with said re-recognized vehi- 

: cle; and m:-'-'- - 

(f) means for presenting said diagnostic 
measurement at said 'service area in view of 
said vehicle. 

8. The system of claim 7 further comprising means 
for tracking said vehicle from service area to ser- 

• vice'area. ^- • • 

9. The system of claim 8 wherein said vehicle is 
tracked by-monitoring said vehicle's' identifica- 
tion at pumfy positions and determining where 

. said vehicle comes to a stop. 

10. The.systemrof claim 8 or claim 9 wherein said 
means for recognizing said vehicle of step (a) and 
said means (d) for re-recognizing said vehicle in- 
cludes one or more antennas and one controller 
at each of :the service ^reas and the diagnostic 
area." ' ' ^ ■ ' - ^ ., \. " - ■ 

11. The system of claim 10 wherein said means (a) 
50 ■ and said means (d) includes one cent roller for all 

services areas^ and diagnostic area. 

12. The system of anyone of claims 7 to 11 wherein 
said means for displaying includes a video projec- 
ts tion system.: :: 
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